The capsaicin-sensitive afferent neuron in skeletal muscle is abnormal in heart failure.
In heart failure, the cardiovascular response to activation of the skeletal muscle exercise pressor reflex (EPR) is exaggerated. Group IV afferent neurons, primarily stimulated by the metabolic by-products of skeletal muscle work, contribute significantly to the EPR. Therefore, it was postulated that alterations in the activity of group IV neurons contribute to the EPR dysfunction manifest in heart failure. Group IV afferent fibers were ablated in neonatal Sprague-Dawley rats by subcutaneous administration of capsaicin. In neonatal capsaicin-treated adult animals, selective activation of the EPR, by electrically induced static muscle contraction, recapitulated the exaggerated increases in heart rate and blood pressure observed in rats with dilated cardiomyopathy (DCM). Furthermore, compared with control animals, both neonatal capsaicin-treated and DCM rats displayed a decreased pressor response to the intra-arterial administration of capsaicin within the hindlimb, a maneuver that selectively excites group IV afferent neurons. Moreover, expression of mRNA for the capsaicin receptor TRPv1, a marker of group IV fibers, was downregulated in DCM animals compared with controls. These findings suggest that EPR dysfunction in heart failure results in part from functional and molecular alterations in group IV fibers. Furthermore, the responsiveness of these metabolically sensitive neurons appears to be blunted in DCM, indicating that their contribution to the EPR may be reduced. This occurs despite an overall exaggeration of the EPR in heart failure. These insights into the basic mechanisms of EPR dysfunction are essential to the development of effective therapeutic strategies aimed at improving exercise capacity in heart failure.